Differentially expressed genes in response to gamma-irradiation during the vegetative stage in Arabidopsis thaliana.
Biochemical and physiological processes in plants are affected by gamma-irradiation, which causes significant changes in gene transcripts and expression. To identify the differentially expressed Arabidopsis genes in response to gamma-irradiation, we performed a microarray analysis with rosette leaves during the vegetative stage. Arabidopsis plants were exposed to a wide spectrum doses of gamma ray (100, 200, 300, 400, 800, 1200, 1600 or 2000 Gy) for 24 h. At the dose range from 100 to 400 Gy, irradiated plants were found to be shorter than controls after 8 days of irradiation, while doses over 800 Gy caused severe growth retardation. Therefore, 100 and 800 Gy were selected as adequate doses for microarray analysis to identify differentially expressed genes. Among the 20,993 genes used as microarray probes, a total number of 496 and 1,042 genes were up-regulated and down-regulated by gamma-irradiation, respectively (P < 0.05). We identified the characteristics of the genes that were up-and down-regulated fourfold higher genes by gamma irradiation according to The arabidopsis information resource gene ontology. To confirm the microarray results, we performed a northern blot and quantitative real-time PCR with several selected genes that had a large difference in expression after irradiation. In particular, genes associated with lipid transfer proteins, histones and transposons were down-regulated by 100 and/or 800 Gy of gamma irradiation. The expression patterns of selected genes were generally in agreement with the microarray results, although there were quantitative differences in the expression levels.